Wound repair by bone marrow stromal cells through growth factor production.
We have previously shown that treatment with bone marrow stromal cells (BMSCs) augments the healing of fascial wounds in the rat. However, the biochemical mechanism by which BMSCs improve wound healing was not investigated. Growth factors have been shown to play a key role in repairing damaged tissue. In this study, we investigated whether BMSCs are capable of producing growth factors that play a critical role in healing of the damaged tissue. Growth factor expression in BMSCs stimulated with pro-inflammatory cytokines or wound superfusate was measured by RT-PCR and growth factor-specific quantitative sandwich enzyme-linked immunosorbent assay (ELISA). RT-PCR analysis demonstrated that BMSCs are capable of expressing transforming growth factor beta-1 (TGF-beta1), epidermal growth factor (EGF), vascular endothelial growth factor (VEGF) platelet-derived growth factor (PDGF), keratinocyte growth factor (KGF), fibroblast growth factor (FGF), and hepatocyte growth factor (HGF) constitutively or upon stimulation with LPS, IL-1alpha, or TNF-alpha. Quantitative analysis of growth factor production by ELISA showed that BMSCs do not secrete TGF-beta1, EGF or VEGF in response to uninjured fascia tissue superfusate; however, production of these growth factors is significantly increased when cells were stimulated with wound tissue superfusate. The ability of wound to stimulate growth factor production in BMSCs could be detected as early as day 1 and lasted through day 7 after wounding. Thus, growth factor production by BMSCs in response to wound microenvionment suggests that BMSCs might augment wound healing through the responsive secretion of growth factors that enhance angiogenesis and promote wound repair.